垜積の研究 : 松永良弼『算法全経(垜積)』より (数学史の研究) by 藤井, 康生
Title垜積の研究 : 松永良弼『算法全経(垜積)』より (数学史の研究)
Author(s)藤井, 康生
























$+(-1)?^{+1}B_{\frac{p}{2}}pn\},$ ($p$ : )
$+(-1)$ $B_{*^{-1}}n^{2}\},$ ($p$ : ) (2)
, $s_{p}(n)$ :(n+l) l
.
$s_{4}(n)$ $(n+1)^{5}$ .
$(n+1)^{5}$ , $(n+1)^{4}$ $n^{3}$ .
$(n+1)^{5}$ $=$ $n^{5}+5n^{4}+10n^{3}+10n^{2}+$ $5n+1$
$(n+1)^{4}$ $=$ $n^{4}+$ $4n^{3}+$ $6n^{2}+$ $4n+1$
$2(n+1)^{5}-5(n+1)^{4}$ $=$ $2n^{5}+5n^{4}$ $-10n^{2}-10_{n}-3$
1195 2001 139-153 139
. $(n+1)^{3}$ $n^{2}$ .
$(n+1)^{3}$ $=$ $n^{3}+3n^{2}+3n+1$
$6(n+1)^{5}-15(n+1)^{4}+10(n+1)^{3}$ $=$ $6n^{5}+15n^{4}+10n^{3}$ $+1$
. $n+1$ .
$(n+1)$ $=$ $n+1$
$6(n+1)^{5}-1\dot{5}(n+1)^{4}$. $+10(n+1)^{3}-(n+.1)$ $=$ $6n^{5}+15n^{4}+10n^{3}$ $-n$
,30 $s_{4}(n)$ .
.
$\mathrm{P}$ f $s_{p}(n)$ , $(n+1)^{p+1}$ $(n+1)^{p}$
$n^{p-1}$ , , $(n+1)^{\mathrm{p}-1}$ $n^{p-2}$
$\text{ },(n+1)^{p-3}$ $n^{p-4}$ ,
.
$s_{p}(n)$ , .
$(n+1)^{p+1},$ $(n+1)^{p},$ $(n+1)^{p-1},$ $(n+1)^{p-\mathrm{s}},$
$\ldots,$
$(n+1)^{p+1}-2\iota$
. (2) . $n^{p+-}1(2l+1)$ $0$
. , $n^{p+1-(2\iota}+2$) $0$ , $n^{p+1-(}2\iota+3$ )
, $(n+1)^{p+-}12(\iota+1))$ .














$=B_{1}n^{p-1}+\cdots$ .. . $\cdot.|$ . $\cdot\cdot$ . $\cdot$ . ,. $\cdot$ , .
$+B_{1}(_{2}^{p+1}.)n^{p+1-k}+\cdots$ , . $\cdot$ .














, $n^{\text{ }l-k}$ . $k=2l+1$














$n^{\mathrm{p}+1-(l}2+3$ ) $0$ $(n+1)^{p+-}12(l+1)$
















$+‘ \sum_{1l=}^{}(-1)^{\iota_{2}}(2^{2l-1}-1)B\iota z(n+1)^{p-(l-1)}2\}$ . (3)
\sim (n+l) 1 ,
.
$(n+1)^{7}$ .
$(n+1)^{7}$ , $(n+1)^{5}$ $n^{4}$ .
$(n+1)^{7}$ $=$ $n^{7}+7n^{6}+21n^{5}+35n^{4}+35n^{3}+21n^{2}+$ $7n\perp_{\mathrm{I}}1$
$(n+1)^{5}$ $=$ $n^{5}+$ $5n^{4}+10n^{3}+10n^{2}+$ $5n+1$
$(n+1)^{7}-7(n+1)^{5}$ $=$ $n^{7}+7n^{6}+14n^{5}$ $-35n^{32}-49n-|\tau 28n-6$
. $(n+1)^{3}$ $n^{2}$ .
$(n+1)^{3}$ $=$ $n^{3}+$ $3n^{2}+$ $3n+1$





, f 42 . $\mathrm{P}$
, $(n+1)^{p+1}$ $(n+1)^{p-1}$ $n^{p-2}$
. , $(n+1)^{p-3}$ $n^{p-4}$ ,
142





(3) . , $n^{\mathrm{P}+1-}(2l+1)$ $0$ , $n^{p+1-(2\iota}+1$ )
,(n+l)p+1-2(1+1) .





















$k=2l+1\text{ },S_{\mathrm{P}}(1)=1,$ $s_{P}( \frac{1}{2})=(\frac{1}{2})^{p}$ ,
$1-2B_{1}+2(2^{3}-1)B_{2}+\cdots+(-1)^{l}2(2^{2\iota_{-1}}-1)B_{l}--0$ .
$s_{p}(n)$ , $B_{n}(x)$ ,
$s_{p}(n)= \frac{1}{p+1}[B_{p1}+(n)-B_{p+1}(0)]+np$ ,
. $P=2l$ . $B_{n}(x)$ $B_{n}(1-$




$n^{p+1-(}2l+3$ ) $0$ , $(n+1)^{p+12}-(\iota+\mathrm{I})$
(3) – , .
1.3 $\underline{1}$
$\sin x$
(1739) , , ,
– , . $\mathrm{n}$ – a
, $\mathrm{R}$ $R= \frac{a}{2\sin\frac{\pi}{n}}$ , $r= \frac{a}{2}\cot\frac{\pi}{n}$
. \sim , $\frac{1}{2\sin\pi x},$ $\frac{1}{2}\cot\pi x$
. ,



























































, , $(n+1)^{p+2}$ ,
.
$\sum_{k=1}^{n}S_{5}(k)$ $(n+1)^{7}$ .
$(n+1)^{7}$ , $(n+1)^{5}$ $n^{3}$ .
$(n_{\mathrm{T}}--1|)^{7}$ $=$ $n^{7}+$ $7n^{6}+21n^{5}+35n^{4}+35n^{3}+21n^{2}+7n+1$
$(n+1)^{5}$ $=$ $n^{5}+$ $5n^{4}+10n^{3}+10n^{2}+5n+1$
$2(n+1)^{7}-7(n+1)^{5}$ $=$ $2n^{7}+14n^{6}+35n^{5}$ $+35n^{3}-28n-221n-5$








,84 $\sum_{k=1}^{n}S_{\overline{\mathrm{o}}}(k)$ . $\mathrm{P}$
, $(n+1)^{p+2}$ $(n+1)^{p}$ $n^{p-2}$ .






. , $n^{p+2-(}2l+2$ ) $0$ , $n^{p+2-\mathrm{t}^{2}}l+4$)
$\text{ _{}:}(n+1)^{\mathrm{P}+-}22(l+1)$ .























$n^{p+2-(2l}+4$) $0$ , $(n+1)^{p+2-}2(l+1)$
(4) – , .
2
2.1 f












, $b_{ji}$ – . . .
$b_{j}i$ , – .
$s_{j}(n)$ $=$ $\sum_{i=1}^{j}b_{j}i$ , (5)
$(\mathrm{i}+1)$
$g_{ji}(x)= \frac{1}{(j+1)!}(X+1-i).\ldots(X+j+1-i)$ , $(1 \leq i\leq j)$ .
$(\mathrm{j}+1)$ ,x $=0.x=-1$ $0$ ,
$g_{ji}(-1)=g_{j}i(0)=0$ $(1\leq i\leq j)$ .
, $s_{j}(n)$ $x$ $s_{j}(x)$ , $g_{j}1\cdots gjj$ –
. $b_{ji}$ .
1




$b_{ji}= \sum_{\iota=0}^{-}(-1)\iota(i-li.1)^{j}$ . (9)
149















$b_{j}$ : – , .
, $b_{j}i$ .
$i=1$ (5) $n=1$ ,
1 $j_{=b_{j}}1$
$b_{j}1^{--1}$ .
$n\leq$ (5) $b_{ji}$ , (9) ,





1 $=$ $\sum_{i=0}^{n-k}(-1)^{i}$ ,







































$[ \sum_{k=1}^{\infty}k3X^{k-}1]\div[k\sum_{=1}\infty x^{k-1}]=1+4x+X^{2}$ ,
, f ,
. , $b_{ji}$
$\sum_{k=1}^{\infty}k^{j}x^{k}-1=\sum_{k=1}^{\infty}x^{k-1}\sum^{j}bji^{X}i-i=11$,
. $x^{k-1}$ ,
$k^{j}= \sum_{i=1}^{j}b_{ji}$ .
. ,
.
[1] \sim 62
[2] 31
[3] – 12
$\backslash$
153
